The MEG experiment, at the Paul Scherrer Institute (PSI) near Zurich in Switzerland, aims at searching the charged-lepton-flavor-violating decay µ + → e + γ, prohibited in the Model Standard but allowed, at a measurable level, in many of its extensions. MEG has already determined the world best upper limit on the branching ratio: BR(µ + → e + γ) < 4.2 × 10 −13 @90%CL with the full data set collected in the years [2009][2010][2011][2012][2013] The detector is based on a liquid xenon calorimeter for the measurement of the photon fourmomentum and on a positron spectrometer, composed of a system of drift chambers and of timing counters, immersed in a non uniform magnetic field for tracking and timing the positron trajectories. However, a further improvement of the MEG single event sensitivity requires a substantial upgrade of the detector performances and, in particular, the complete replacement of the positron tracker.
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The new positron tracker is a high transparency single volume, full stereo cylindrical Drift Chamber (DC), immersed in a non uniform longitudinal B-field, co-axial to the muon beam line with length of 1.93 m , internal radius of 17 cm, to sweep low energy positrons out of the sensitive volume, and external radius of 30 cm, to fully contain 52.8 M eV /c positrons.It is composed of 10 concentric layers, divided in 12 identical, 16 drift cells, 30 deg sectors, each layer consisting of a sense wires plane between two field wires planes at alternating signs stereo angles (approximately 8 deg) for a precise reconstruction of the longitudinal coordinate. The single drift cell is approximately square, 6 mm to 8 mm wide, with a 20 µm gold plated W sense wire surrounded by 40 µm silver plated Al field wires in a ratio of 5:1. For equalizing the gain of the innermost and outermost layers, two guard wires layers (50 µm silver-plated Al) have been added at proper radii and at appropriate high voltages. The total number of wires amounts to 12288 for an equivalent radiation length per track turn of about 1.45x10 −3 X0 when the chamber is filled with an ultra-low mass gas mixture of helium and iso-butane in the ratio 85:15. The drift chamber is built by overlapping along the radius, alternatively, PC Boards, to which the ends of the wires are soldered, and PEEK spacers, to set the proper cell width, in each of the twelve sectors, between the spokes of the rudder wheel shaped endplate. A carbon fiber support structure guarantees the proper wire tension and encloses the gas volume. At the innermost radius, an Al Mylar foil separates the drift chamber gas volume from the helium filled target region. Due to the high wire density (12wires/cm 2 ), the use of the classical feed-through technique as wire anchoring system could hardly be implemented and therefore it was necessary to develop new wiring strategies. The number of wires and the stringent requirements on the precision of their position and on the uniformity of the wire mechanical tension impose the use of an automatic system to operate the wiring procedures. This wiring robot, designed and built at the INFN Lecce and University of Salento laboratories, consists of:
• a semiautomatic wiring machine with a high precision on wire mechanical tensioning (better than 0.5 g) and on wire positioning (20 µm) for simultaneous wiring of multiwire layers;
• a contact-less infrared laser soldering tool;
• an automatic handling system for storing and transporting the multi-wire layers.
Several tests have been performed in different prototypes of the drift chamber, exposed to cosmic rays, test beams and radioactive sources, to fulfill the requirement on the spatial resolution to be less than 110 µm. Since the high transparency of the drift chamber gas mixture has the drawback of a poor ionization statistics, which results in a bias and in a bad spatial resolution for small impact parameters, high-bandwidth front-end electronics has been designed to enable the implementation of the cluster timing technique to further improve the positron momentum resolution. The drift chamber is currently under construction at INFN and should be completed by the end of December 2016 to be then delivered to PSI for commissioning.
